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, 1968 $\mathrm{E}.\mathrm{A}$ . $\mathrm{N}\circ \mathrm{r}\mathrm{d}\mathrm{g}\mathrm{r}\ominus \mathrm{n}$ $\mathrm{H}.\mathrm{J}$ . $\mathrm{S}.\mathrm{c}.\mathrm{h}\backslash \mathrm{V}\mathrm{a}\mathrm{r}\mathrm{t}\mathrm{z}$ [8], [13]
. , $-\mathrm{H}\mathrm{a}\mathrm{r}\mathrm{d}\mathrm{y}$ , Bergman , $L^{p}$- ,
– , ,
. , [3], [9] [4], [14], [18], [24]
.
, $IP$- . , $\mathrm{R}.\mathrm{K}$ . Singh, A. Kumar,
$\mathrm{A}.\mathrm{L}\mathrm{a}\mathrm{m}\mathrm{b}\ominus \mathrm{r}\mathrm{t},$
$\mathrm{w}.\mathrm{C}.$ Ridge, $\mathrm{R}.$ whitley , .
, $\mathrm{R}.\mathrm{K}.$ Singh and $\mathrm{J}.\mathrm{S}.$ Manhas [ $18|$ $\mathrm{C}\mathrm{h}\mathrm{a}\mathrm{p}\mathrm{t}\ominus \mathrm{r}2$ .
, , L2-
. , S. Axler $([1|),$ $\mathrm{K}.$ Izuchi ([6]), ([11]) , $L^{p_{-}}$
. , [21] , 2 $L^{p_{-}}$
, . ,
, .
, , . . ,
2 $U$- , ?
. , $\mathrm{J}.\mathrm{H}$ . Shapiro
[14] , . \S 1 , .
, , ,
. ,
2 $L^{p}$- , ?
?
. , , \S 2, \S 3 .
, , ,
, . , $\mathrm{J}.\mathrm{L}.$ Romero ([10]) 2
$U$- , .
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(X, $\mathfrak{M},$ $\mu$), $(Y_{\backslash ,\mathit{1}}\mathfrak{R}, U)$ $\sigma$- , U- ,
$L^{p}(X)=L^{p}(X, \mathfrak{M}, \mu)$ , $L^{q}(Y)=L^{q}(Y,\mathfrak{R}, \iota \text{ })$
$(1\leq P\leq\infty, 1\leq q\leq\infty)$ .
, $\mu(A)>0$ $A\in$ (atom) ,
$E\subset A,$ $E\in \mathfrak{M}\Rightarrow\mu(A)=0$ $\mu(A\backslash E)=0$
. $\sigma-$ X- , $\{A_{k}.\}_{k\in I}$
$B$ :
$X=$ $( \bigcup_{k\in I}A_{k)}\cup B$
, E , $\mathbb{N}$ .
, $\varphi$ $Y$ $x$ . ,
$E\in \mathfrak{M}\Rightarrow\varphi^{-1}(E)\in \mathfrak{R}$
, $\varphi$ , $Y$ $X$ (measurable transformation) . ,
$\mu(E)=0\Rightarrow\nu(\varphi^{-1}(E))=0$
, $\varphi$ (non-singular) .
$Y$ $x$ $\varphi$ , $C_{\varphi}$ ,
$o_{\varphi}f=f\circ\varphi$ $(f\in L^{p}(X))$
. , ,
$f\in L^{p}(X)\Rightarrow C_{\varphi}f\in L^{q}(Y)$
, $C_{\varphi}$ , $L^{p}(X)$ $L^{q}(\mathrm{Y})$ (composition operator)
.
, “ ” . , $\varphi$
, $C_{\varphi}$ $II(X)$
. , $\varphi$ , $\nu\varphi^{-1}$
$\nu\varphi^{-1}(E)=\iota \text{ }(\varphi-1(E))$ $(E\in \mathfrak{M})$
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$\varphi$ , $C_{\varphi}$ $L^{\mathrm{p}}(X)$ $L^{q}(Y)$ ?
, .
( $[21]\sim[23]$ ) $\varphi$ , $Y$ $X$ . ,





, $\mu(E)\neq 0$ $E\in \mathfrak{M}$ .
2:sgn b2 $\text{ }$ . $\mathrm{b}$ , $x>0$ , $\mathrm{s}\mathrm{g}\mathrm{n}(x)=1,$ $x=0$ , $\mathrm{s}\mathrm{g}\mathrm{n}(x)=0$ .
$\text{ }.3$ : , .
$\nu(Y)<\infty$ , $\varphi$ , $C_{\varphi}$ $L^{\infty}(X)$ $L^{q}(Y)$ ,
$\nu(Y)=\infty$ , $\varphi$ , $C_{\varphi}$ $L^{\infty}(X)$ $L^{q}(Y)$ .
4: $\varphi$ , C\mbox{\boldmath $\varphi$} $L^{\infty}(X)$ $L^{\infty}(Y)$ .








, $II(X)$ $L^{q}(Y)$ $C_{\varphi}$ ?
, $IP(X)$ $L^{q}(Y)$ $C_{\varphi}$
. ,
.
2 $U$- $L^{p}(X),$ $L^{q}(Y)$ , $X=Y$ $1\leq p=q<\infty$ ,
, $\mathrm{R}.\mathrm{K}.$ Singh $([15]\sim[17])$ , Xu ([20]), ([19])
. , , .
: $x$ $\{A_{k}\}_{k\in I}$ $I$ $\mathrm{N}$ , “ ” , $karrow\infty$
. , $I$ , .
1 $p=q=\infty$ , $C_{\varphi}$
. .
, 1 , .
$L^{p}(X)$ $L^{q}(\mathrm{Y})\text{ }.c_{\varphi}$ , $\nu\varphi^{-1}(B)=0$
.




, . Banach $\mathcal{X}$
Banach $\mathcal{Y}$ $T$ , (completely continuous) ,
.
$\mathcal{X}$ $arrow 0$ ( ) $\Rightarrow$ $\mathcal{Y}$ $||Tf_{n}||arrow 0$




. , X , $T$
. $\mathrm{J}.\mathrm{B}$ .Conway [2] ,
, .
, .
, $L^{p}(X)$ $L^{q}(Y)$ $C_{\varphi}$ ?
, $IP(X)$ $L^{q}(Y)$ $C_{\varphi}$
. .
$1<p<\infty$ , $II(X)$ , , 1
- . $p=q=\infty$ , 1 .
, . , $p=\infty,$ $1\leq q<\infty$ ,
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, $L^{\infty}(X)$ $L^{q}(Y)$ .
, Grothendieck [5] .
\S 3.
, . Banach $\mathcal{X}$ Banach Y
$T$ , (weakly compact) , $\mathcal{X}$ $B$ , $T(B)$
$\mathcal{Y}$ . ,
, . , $\mathcal{X}$ $\mathcal{Y}$ ,
$\mathcal{X}$ Y , .
, .
, $L^{p}(X)$ $L^{q}(Y)$ $C_{\varphi}$ ?
, $L^{p}(X)$ $L^{q}(Y)$ $C_{\varphi}$
. $1<p<\infty$ $1<q<\infty$ , $L^{p}(X)$ $L^{q}(Y)$
, $L^{p}(X)$ $L^{q}(Y)$ , .
, . ,
3 $C_{\varphi}$ $IP(X)$ $L^{q}(Y)$ . $C_{\varphi}$
, .
. .-:








$p=q=1,$ $p=q=.\infty$ , 1 .
$p=q=1$ , [19] Theorem 3 , , $p=q=\infty$ ,
[12] Theorem 12 , .
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. ,
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